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(57) ABSTRACT

The invention relates to a cylinder head (10) for a combus-
tion engine, where the cylinder head (10) comprises one or
more gas channels (18a, 185) with a gas connection (20) to
receive gas and which 1s connected with one or more valves
(14,16) for control of gas supply and gas admission, where
said one or more valves (14,16) are fitted on or i1n the
cylinder head (10). The cylinder head (10) comprises an
internal gas channel (18a, 185) that runs from the gas
connection (20) and internally 1n the cylinder head (10) to
said one or more valves (14,16). Also described 1s a method
for supply of prechamber gas in a cylinder head (10)
belonging to a combustion engine, in which gas 1s led
through an internal boring (22) that 1s connected with a gas
channel (18a) integrated internally 1n the cylinder head (10),

where the internal boring (22) runs into an prechamber (26)
in the cylinder head (10).

12 Claims, 3 Drawing Sheets
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CYLINDER HEAD FOR A COMBUSTION
ENGINE, AND A METHOD FOR SUPPLY OF
PRECHAMBER GAS IN A CYLINDER HEAD

FIELD OF THE INVENTION

The present invention relates to a cylinder head for a
combustion engine, where the cylinder head comprises one
or more gas channels with a gas connection to receive gas
that 1s connected with one or more valves for control of gas
supply and gas admission, where said one or more valves are
fitted on or 1n the cylinder head. The invention relates further
to a method for supply of prechamber gas in a cylinder head
of a combustion engine.

DESCRIPTION OF PRIOR ART

EP1550801 A1l describes a cylinder head with an embed-
ded gas channel that runs from an outer connection to the
inlet channel of the engine.

CN202926461 U shows a gas channel integrated into a
cylinder head.

CN203847264 U describes a cylinder head of a gas
engine, where at least parts of a gas channel appear to be
integrated into the cover, and 1n connection with a gas valve.

From the above mentioned documents, an embedded gas
channel seems to appear, but that has another function than
the present ivention.

Furthermore, reference 1s made to US 2011/0272045 Al
that shows a unit which 1s not specifically a cylinder head,
but the umt 1s used to couple together two different fuels
from two different tanks before they are sent further to a
carburettor or an injection part of an engine. The unit has
several valves that are connected to an embedded channel,
and which can regulate the supply of fuel.

U.S. Pat. No. 5,775,309 A describes a cast part with inlet
and outlet for gas channels intended for fuels. Also described
1s that there are one or more valves connected to the gas
channel that can adjust the gas flow. The cast part 1s not
described as a cylinder head, only as a separate housing with
gas channels and valves. This housing can, for example, be
placed in connection with a carburettor.

EP 2818673 Al shows a unit that contains a valve which
1s 1nside the unit. The valve shown 1s connected to channels
and 1s set up to be able to change supply of fuels when
required.

US 2015/0316190 Al shows a manifold with two embed-
ded channels. It 1s not described that any valves are coupled
to the channels to regulate, for example, the flow of natural
gas.

OBJECTS OF THE PRESENT INVENTION

It 1s an object of the mvention to provide an embedded gas
channel, which binds together a gas control valve with gas
inlet and gas admission valve to obtain a compact, integrated
gas system inside a cylinder head of a gas engine.

Furthermore, 1t 1s an object to provide a cylinder head of
a gas engine that gives one or more of the following
advantages: Simplified design and mounting of gas pipes,
gives 1ncreased gas salety, reduced component costs,
reduced mounting time, increased safety of operations and
increased service Iriendliness.

By embedding the gas channel(s) in the cylinder head,
much advanced welding with high costs and risk for errors
are avoided. A cast operation has relatively considerably
lower costs and reduced complexity.
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2

One object 1s also to provide gas valves and teeding pipes
that are integrated in the cylinder head of the engine as a
separate sub-system with the help of an embedded channel.

A Turther object 1s to provide a method for supply of a
prechamber gas through a single internal boring in the
cylinder head, together with the embedded channel. This 1s
a very simple method to establish this supply process, where
a single boring can be dnilled from the outside of the cylinder
head, through the gas channel and into the centre of the
cylinder where the prechamber 1s situated. Most gas engines
need a separate gas supply to a prechamber where the
ignition plug 1s placed, and where associated problems are
avoided with the present invention.

With the mention of “gas” 1s meant fuel to the engine. The
invention can be used for pure gas engines and “dual fuel
engines” (engines that can run on diesel, gas or a mixture of
these). A dual fuel engine also needs a gas supply system
similar to that of a pure gas engine, and i1t will be possible
to use the gas system according to the mmvention without
essential adaptions on dual fuel engines as well.

SUMMARY OF THE INVENTION

The above mentioned object are achieved with a cylinder
head for a combustion engine, where the cylinder head
comprises one or more gas channels with a gas connection
to receive gas and which 1s connected with one or more
valves for control of gas supply and gas admission, where
said one or more valves are fitted on or 1n the cylinder head.
The cylinder head comprises an internal gas channel that
runs from the gas connection and 1nside 1n the cylinder head
to said one or more valves.

The gas channel can be one or more internal channels
embedded in the cylinder head and which run from the gas
connection and internally in the cylinder head to said one or
more valves.

Alternatively, the gas channel can be one or more internal
pipes embedded 1n the cylinder head and which run from the
gas connection and internally 1n the cylinder head to said one
or more valves.

A first part of the gas channel can be embedded in the
cylinder head and run from the gas connection to a gas
control valve. Correspondingly, a second part of the gas
channel can be embedded 1nto the cylinder head and run
from the gas control valve to a gas admission valve.

Said one or more valves can thus comprise a gas control
valve and a gas admission valve, which 1s fitted on or in
machined borings 1n the cylinder head.

Said machined borings can be connected with respective
first and second parts of the gas channel.

The gas supply 1s preferably an external connection 1n a
lower part of the cylinder head.

The first part and the second part of the gas channel
embedded 1n the cylinder head, and the gas control valve and
gas admission valve can consequently make up a separate
sub-system 1n the cylinder head.

In an alternative embodiment can said one or more valves
for control of the gas supply and gas admaission be integrated
with each other.

The cylinder head according to the mvention can com-
prise¢ an internal boring, which 1s connected to the gas
channel embedded 1n the cylinder head, where the internal
boring runs into a prechamber in the cylinder head. The
internal boring can comprise one or more control mecha-
nisms to regulate the admission and flow of gas to the
prechamber.
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Said objects are also reached with a method for supply of
prechamber gas 1n a cylinder head associated with a com-
bustion engine, where the gas 1s led through an internal
boring, which 1s connected to a gas channel integrated
internally 1n the cylinder head and where the internal boring
runs into a prechamber 1n the cylinder head.

Consequently, the gas can be led from an external gas
connection via the mtegrated gas channel and to the internal
boring.

Similarly, the internal boring can run from the outside of
the cylinder head, through the gas channel and into the
prechamber 1n the cylinder head.

DESCRIPTION OF THE FIGURES

Preferred embodiments of the invention shall, in the
tollowing, be described 1n more detail with reference to the
enclosed figures, in which:

FIG. 1 shows a top view of a cylinder head according to
the 1nvention.

FIG. 2 shows a cross-section through the segment A-A
shown 1n FIG. 1.

FIG. 3 shows 1n perspective the cylinder head according
to the invention,

FI1G. 4 shows an outline of the cylinder head according to

the 1nvention, without a cover, and with hidden channels.
FIG. 5 shows in perspective an engine block equipped

with several cylinder heads according to the mvention.
FIG. 6 shows an end view of the engine block 1 FIG. 5.

DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

The 1invention relates to gas valves and feeding pipes that
are 1ntegrated in a combustion engine, 1 particular the
cylinder head 10 of a gas engine, as a separate sub-system
with the help of an embedded channel, and which shall be
explained with the help of the enclosed figures. The figures
show the invention and associated components schemati-
cally.

As can be seen from the figures, a cylinder head 10
according to the invention comprises a cast house part 10a
that 1s mounted to an engine block 30 that has cylinders, a
piston and supply of fuel as 1s common 1n gas engines.
Furthermore, the cylinder head 10 can be equipped with a
cover 12 or enclosure.

In one embodiment, a separate gas control valve 14 and
a gas admission valve 16 can be used, while 1n another
embodiment a combination valve can be used for the func-
tions of gas control and gas admission, respectively. Said
valves can be activated in several different ways, for
example mechanically, electrically, hydraulically, etc., with-
out this being of major importance for the principle of the
invention.

The cylinder head 10 comprises one or more gas channels
184,186 with a gas connection 20 to receive gas and which
are connected with one or more valves 14,16 for the control
of the gas supply and gas admission. The gas channels 18a,
186 are preferably cast into the cylinder head 10 and run
from the gas connection 20 and internally 1n the cylinder
head 10 to said one or more valves 14,16.

Alternatively, the gas channel(s) 18a, 185 can be one or
more internal pipes placed 1n the cylinder head 10 and which
run correspondingly from the gas connection 20 and inter-
nally in the cylinder head 10 to said one or more valves

14.16.
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4

In one specific embodiment, a first part 18a of the gas
channel 1s embedded in the cylinder head 10 and runs from
the gas connection 20 to the gas control valve 14, where the
gas connection’s 20 mnlet 1s an external connection 1n a lower
part of the cylinder head 10. A second part 185 of the gas
channel 1s embedded in the cylinder head 10 and runs from
the gas control valve 14 to the gas admission valve 16. In the
case a of combined or integrated valve 14,16 as mentioned
being used, there will only be a need for a single gas channel
connected with the gas connection 20.

The gas control valve 14 and the gas admaission valve 16
are fitted on or in respective machined borings 14a,16a 1n
the cylinder head 10, where the boring 16a to the gas
admission valve 16 1s connected with a suction channel 24.
Furthermore, said machined borings 14a,16a can be con-
nected with the respective first and second parts 184,185 of
the gas channel. Alternatively, the gas control valve 14 and
the gas admission valve 16 can be fitted onto or screwed
onto a plane instead of a boring.

The gas channel or the channels 184,185 are embedded 1n

the housing part 10aq during the casting of the cylinder head
10.

Furthermore, the cylinder head 10 can comprise an inter-
nal boring 22 that 1s connected with the gas channel embed-
ded i the cylinder head 10 that runs into a prechamber 26
in the cylinder head 10. With the use of a separate gas
control valve 14 and gas admission valve 16 1t will, 1n
particular, be the first part 18a of the gas channel that 1s
relevant for the connection with the internal boring 22. This
1s a very simple method to establish this supply. It can be
drilled 1n one single boring from the outside of the cylinder
head, such that the internal boring 22 runs from the outside
of the cylinder head 10, through the gas channel 184 and into
the prechamber 26 in the cylinder head 10, as shown by the
dotted lines 1n FIGS. 1 and 4. The internal boring 22 can thus
run to the centre of the cylinder where the prechamber 26 1s
placed and where a sparkplug associated with the precham-
ber 1s placed.

The gas 1s consequently led through the internal boring 22
that 1s connected with the gas channel 18a embedded in the
cylinder head 10, 1.e. that the gas 1s led from the external gas
connection 20, via the embedded gas channel 184 and to the
internal boring 22 before it 1s led turther to the prechamber
26. The 1nternal boring 22 can, 1f required, be equipped with
one or more control mechanisms, such as dampers or valves
to control the admission and flow of gas 1n the boring 22.

The embedded gas channel 184,185 bind together the gas
control valve 14 (regulating the amount of gas) with gas inlet
and gas admission valve 16 (valve that releases gas into the
cylinder). In this way, a compact, integrated gas system 1s
obtained inside the cylinder head 10. The cost and risk for
gas leaks to the surroundings are reduced compared to the
“normal” design which, to a larger extent, 1s based on pipes
and externally placed valves.

By casting a gas channel inside the cylinder head of a
combustion engine, such as a gas engine or a dual fuel
engine, much advanced welding with high cost and risk for
mistakes 1s avoided. The casting operation has relatively
much lower costs and reduced complexity.

FIGS. 5 and 6 show an engine block 30 for a gas engine
that 1s equipped with several cylinder heads 10 according to
the invention. In the embodiment shown, six cylinder heads
10 are fitted onto the engine block 30. The gas connection 20
to each cylinder head 10 1s, as shown, connected to a
common gas supply pipe 34 via respective admission pipes
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The 1nvention claimed 1s:

1. A cylinder head (10) for a combustion engine (30),
where the cylinder head (10) comprises one or more gas
channels (18a,185) with a gas connection (20) to receive gas
and which 1s connected with one or more valves (14,16) for
control of gas supply and gas admission, where said one or
more valves (14,16) are {itted on or in the cylinder head (10),
and wherein the cylinder head (10) comprises an internal gas
channel (184,18b6) that runs from the gas connection (20)
and internally in the cylinder head (10) to said one or more
valves (14,16), characterised in that:

the gas connection (20) 1s an external connection 1n a

lower part of the cylinder head (10); and

a lirst part (18a) of the gas channel 1s embedded 1n the

cylinder head (10) and runs from the gas connection
(20) to a gas control valve (14) and a second part (185)
of the gas channel 1s embedded 1n the cylinder head
(10) and runs from the gas control valve (14) to a gas
admission valve (16).

2. The cylinder head (10) according to claim 1, in which
the gas channel (184,185) 1s one or more internal channels
embedded in the cylinder head (10), and that runs from the
gas connection (20) and internally 1n the cylinder head (10)
to said one or more valves (14,16).

3. The cylinder head (10) according to claim 1, in which
the gas channel (18a4,18b6) 1s one or more internal pipes
placed 1n the cylinder head (10) and that run from the gas
connection (20) and mternally 1 the cylinder head (10) to
said one or more valves (14,16).

4. The cylinder head (10) according to claim 1, in which
the gas control valve (14) and the gas admission valve (16)
are fitted on or in machined borings (14a,16a) 1n the cylinder
head (10).

5. The cylinder head (10) according to claim 4, in which
said machined borings (14a,16a) are connected with respec-
tive first and second parts (184,185) of the gas channel.

10

15

20

25

30

35

6

6. The cylinder head (10) according to claim 1, 1n which
the first part (18a) and the second part (185) of the gas
connection embedded 1n the cylinder head (10), and the gas
control valve (14) and the gas admission valve (16), make up
a separate sub-system in the cylinder head (10).

7. The cylinder head (10) according to claim 1, 1n which
said one or more valves (14,16) for the control of the gas
supply and gas admission are integrated with each other.

8. The cylinder head (10) according to claim 1, in which
the cylinder head (10) comprises an internal boring (22),
which 1s connected with the gas channel (18a) embedded 1n
the cylinder head (10), where the internal boring (22) runs
into a prechamber (26) in the cylinder head (10).

9. The cylinder head (10) according to claim 8, in which
the internal boring (22) comprises one or more control
mechanisms to control admission and flow of gas to the
prechamber (26).

10. A method for supply of prechamber gas 1 a cylinder
head (10) of a combustion engine, said cylinder head (10)
comprises an internal gas channel (18a,185), wherein a {irst
part (18a) of the gas channel 1s embedded 1n the cylinder
head (10) and runs from an external gas connection (20) to
a gas control valve (14) and a second part (185) of the gas
channel 1s embedded 1n the cylinder head (10) and runs from
the gas control valve (14) to a gas admission valve (16), in
which gas 1s led through an internal boring (22) that 1s
connected with the gas channel (18a) integrated internally 1n
the cylinder head (10), where the internal boring (22) runs
into a prechamber (26) in the cylinder head (10).

11. The method according to claim 10, 1n which the gas
1s led from the external gas connection (20), via the inte-
grated gas channel (18a), and to the internal boring (22).

12. The method according to claim 10, in which the
internal boring (22) runs from an outside of the cylinder
head (10), through the gas channel (18a), and into the
prechamber (26) in the cylinder head (10).

G o e = x



	Front Page
	Drawings
	Specification
	Claims

